INTRODUCTION {#sec1-1}
============

The dermatophytoses constitute a group of superficial fungal infections of keratinized tissues, namely, the epidermis, hair, and nails.\[[@ref1]\] The causative fungi are moulds belonging to three asexual genera *Microsporum*, *Trichophyton*, and *Epidermophyton*.\[[@ref2]\]

The distribution and frequency of dermatophytosis and their etiologic agents vary according to the geographic region studied, the socioeconomic level of the population, the time of study, the climatic variations, the presence of domestic animals, and age.\[[@ref3]\]

The present study was undertaken to assess the clinical profile of dermatophytic infections and to identify the causative fungal species in the various clinical presentations.

MATERIALS AND METHODS {#sec1-2}
=====================

One hundred and fifty clinically suspected cases of dermatophytosis attending the outpatient department of a tertiary care hospital during a 1-year period from October 2007 to September 2008 were randomly selected for the study. Ethical clearance was obtained from the Institutional Ethical Committee prior to the start of the study.

Data was collected through a detailed history and clinical examination. Details of skin lesions were noted. Complete hemogram, blood sugar, urine routine, and renal function tests were done for all patients. Patients were referred to the ICTC for HIV testing whenever suspected.

All new cases of dermatophytosis of all age groups and both sexes, who gave consent for the required investigations were included in the study. Patients treated with antifungals or topical steroids in the recent past were excluded from the study. Depending on the presenting condition skin scales, crusts, nail clippings, or easily pluckable hair were collected in clean white paper packets. Specimen collected was subjected to potassium-hydroxide (KOH) wet preparation (10% KOH for skin and hair; 40% KOH for nail) for the presence of fungal elements. After direct microscopic examination, irrespective of demonstration of fungal elements, the specimen was inoculated into a test tube containing Sabouraud\'s dextrose agar with 0.05% chloramphenicol and 0.5% cycloheximide. This was incubated at 28°C for up to 4 weeks. If no growth was found after 4 weeks, it was taken as negative for growth of fungi. Fungal isolates were identified based on colony morphology, pigmentation, growth rate, microscopy (Lactophenol Cotton Blue mount), and slide culture. Special tests were done when necessary, namely, hair perforation test and urease test for species identification.

The statistical analysis was done using SPSS 17.0 software. Chi-square test and Contingency Coefficient test were used as significant tests for analysis.

RESULTS {#sec1-3}
=======

Out of 150 cases, 93 (62%) were males and 57 (38%) were females. Male-to-female ratio was 1.63:1. The youngest patient was 1.5 years old and the oldest was 70 years old. Majority of the patients belonged to the age group of 21--30 years (22.7%), followed by 0--10 years (21.3%) and 11--20 years (19.3%) \[[Figure 1](#F1){ref-type="fig"}\]. Out of 150 patients studied, 92 (61.3%) were poor, 26 (17.3%) belonged to the lower middle class, 26 (17.3%) were below poverty line, and 6 (4%) belonged to the upper middle class \[Modified Updated B.G. Prasad classification (Per capita per month) July 2008\].

![Distribution of cases according to age](IDOJ-7-264-g001){#F1}

Family history of dermatophytosis was present in 30 cases (20%). Tinea corporis \[[Figure 2](#F2){ref-type="fig"}\] was the most common clinical type with 37 cases (24.7%), followed by tinea capitis \[Figures [3](#F3){ref-type="fig"} and [4](#F4){ref-type="fig"}\] with 35 cases (23.3%) and tinea unguium \[[Figure 5](#F5){ref-type="fig"}\] with 16 cases (10.7%) \[[Table 1](#T1){ref-type="table"}\]. Out of 150 cases, 51 cases (34%) had mixed infection with multiple site involvement \[[Table 2](#T2){ref-type="table"}\] \[[Figure 6](#F6){ref-type="fig"}\]. In this study, tinea corporis was more common in the age group of 21--30 years with 10 cases (27%) and in females with 20 cases (54.1%) compared with males with 17 cases (45.9%). Tinea capitis was more common in the age group of 0--10 years with 23 cases (65.7%). It was more common in males with 26 cases (74.3%) \[[Figure 7](#F7){ref-type="fig"}\]. Tinea unguium was more common in the age group of 31--40 years with 7 cases (43.8%) and in females with 9 cases (56.2%). Tinea faciei was more common in the age groups of 0--10 years and 11--20 years with 2 cases each (33.3%). It was more common in males with 4 cases (66.7%). Tinea pedis was more common in the age group of 11--20 years with 2 cases (50%) and in females with 3 cases (75%). Mixed clinical types were more common in the age group of 21--30 years with 16 cases (31.4%) and in males with 38 cases (74.5%). In this study the correlation between age, gender, and clinical types was statistically significant.

![Tinea corporis over lower abdomen](IDOJ-7-264-g002){#F2}

![Tinea capitis: grey patch-type showing patchy alopecia with lustreless hair and scaling in the occipital region](IDOJ-7-264-g003){#F3}

![Tinea capitis: black dot type](IDOJ-7-264-g004){#F4}

![Tinea unguium: fingernails showing distal subungual and total dystrophic onychomycosis](IDOJ-7-264-g005){#F5}

###### 

Age and sex wise distribution with relation to clinical types
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###### 

Mixed clinical types
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![Tinea barbae](IDOJ-7-264-g008){#F6}

![Sex distribution with respect to clinical types](IDOJ-7-264-g009){#F7}

In the present study, diabetes mellitus was the most common systemic disorder associated with dermatophytosis with 12 cases (23.5%) followed by HIV infection with 10 cases (19.6%) \[[Table 3](#T3){ref-type="table"}\].

###### 

Associated systemic disorders

![](IDOJ-7-264-g010)

Out of the 150 clinically suspected cases of dermatophytosis, fungi were demonstrated in 90 cases (60%) by direct microscopy and/or by culture \[[Table 4](#T4){ref-type="table"}\]. Contingency coefficient test revealed that there is significant association between KOH and culture. The overall positivity by culture was 40% and by direct microscopy was 59.3%. Out of 150 cases, 60 cases (40%) were culture positive. Among these 60 cases, the most common isolate was *Trichophyton mentagrophytes* with 29 cases (48.3%) \[Figures [8](#F8){ref-type="fig"} and [9](#F9){ref-type="fig"}\], followed by *Trichophyton rubrum* with 23 cases (38.3%) \[Figures [10](#F10){ref-type="fig"} and [11](#F11){ref-type="fig"}\], *Trichophyton verrucosum* with 5 cases (8.3%) \[Figures [12a](#F12){ref-type="fig"}, [b](#F12){ref-type="fig"} and [13](#F13){ref-type="fig"}\] and *Trichophyton violaceum* with 3 cases (5%) \[Figures [14](#F14){ref-type="fig"} and [15](#F15){ref-type="fig"} and [Table 5](#T5){ref-type="table"}\]. No species of *Epidermophyton* or *Microsporum* were isolated.

###### 

KOH and culture findings
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![Obverse view of macroscopic colony morphology of *T. mentagrophytes*](IDOJ-7-264-g012){#F8}

![(a and b) LPCB mount of *Trichophyton mentagrophytes* showing spiral hyphae](IDOJ-7-264-g013){#F9}

![Obverse view of macroscopic colony morphology of *Trichophyton rubrum*](IDOJ-7-264-g014){#F10}

![LPCB mount of *Trichophyton rubrum* showing abundant microconidia](IDOJ-7-264-g015){#F11}

![*Trichophyton verrucosum*: Growth on Sabouraud\'s dextrose agar. (a) Obverse view. (b) Reverse view](IDOJ-7-264-g016){#F12}

![(a and b) LPCB mount of *Trichophyton verrucosum* showing chains of chlamydoconidia](IDOJ-7-264-g017){#F13}

![Obverse view of macroscopic colony morphology of *Trichophyton violaceum*](IDOJ-7-264-g018){#F14}

![LPCB mount of *Trichophyton violaceum* showing irregular hyphae with intercalary chlamydoconidia](IDOJ-7-264-g019){#F15}

###### 

Dermatophytes isolated in relation to clinical types

![](IDOJ-7-264-g020)

DISCUSSION {#sec1-4}
==========

In the present study, dermatophytosis was more common in the age group of 21--30 years (22.7%). Studies conducted by Verenkar *et al*.\[[@ref4]\] and Sumana *et al*.\[[@ref5]\] also showed a higher prevalence in the same age group. The increased incidence of dermatophytosis in this age group may be due to the fact that this population group takes part in maximum outdoor activities such as agriculture and manual labor, which predisposes them to acquire infection from environmental exposure. However Bindu *et al*.\[[@ref6]\] observed a higher prevalence in the age group of 11--20 years.

In the present study, males (62%) were more commonly affected than females (38%). Male-to-female ratio was 1.63:1, which was similar to studies by Amin *et al*.\[[@ref7]\] and Singh *et al*.\[[@ref8]\] but differed from the study by Belurkar *et al*.\[[@ref9]\] The increased prevalence in males may be due to the occupational hazards related to their nature of work and increased risk of exposure to infections. Furthermore, lower incidence in females may also be due to the nonreporting of female patients to hospitals due to the prevailing social stigma in the rural population of India.

In the present study, dermatophytosis was most common in the poor class (61.3%), followed by lower middle class and those below poverty line (17.3% each). Four percent belonged to the upper middle class. These findings are similar to the observations of Ranganathan *et al*. (1995)\[[@ref10]\] (*N* = 462), who reported that 69.2% of infected people were from low income group, followed by middle income group (23.3%) and moderately rich group (1.8%). Overcrowding, poor hygienic conditions, sharing of clothes, lack of proper nutrition, and lack of proper education about sanitation seen among the patients of low socioeconomic groups may be the factors that promote the growth of dermatophytes.

In the present study, family history of dermatophytosis was present in 30 cases (20%). In a study by Bindu *et al*.,\[[@ref6]\] history of contact with infected family members was seen in 16.6%. Overcrowding and sharing of clothes and towels are important factors in the household transmission of dermatophytes.

In the present study, tinea corporis was the most common clinical type seen in 24.7% of patients, which is comparable with studies by Verenkar *et al*.,\[[@ref4]\] Bindu *et al*.,\[[@ref6]\] Singh *et al*.,\[[@ref8]\] and Surendran *et al*.\[[@ref11]\] However in a study by Lyngdoh *et al*.,\[[@ref12]\] tinea pedis (26.6%) was found to be the most common clinical type.

Tinea capitis was the second most common clinical type in the present study, seen in 23.3% of patients. In a study by Karmakar *et al*.,\[[@ref13]\] tinea capitis accounted for 16.8% of cases. Other studies have reported relatively lower incidence. Of the 35 cases of tinea capitis in the present study, 10 cases (28.6%) gave positive family history of dermatophytosis and some of our patients were siblings. Overcrowding and sharing of combs and caps may be responsible for higher incidence of tinea capitis in the present study.

In the present study, tinea unguium was seen in 10.7% of cases, which is comparable with the study by Bindu *et al*. (13.3%). Lower incidence has been noted in studies by Karmakar *et al*. (2.8%) and Singh *et al*. (1.9%). This variation is dependent on the predominant age group and associated systemic diseases present in the study population such as diabetes mellitus and HIV/AIDS.

In the present study, tinea pedis was seen in 2.7% of cases, which is comparable with studies by Karmakar *et al*. (2%) and Bindu *et al*. (3.3%). Majority of patients in the present study belonged to lower socioeconomic groups and wore open shoes.

In the present study, 34% of patients showed multiple site involvement. This is comparable with the study by Siddappa *et al*.\[[@ref14]\] (23%). Among those with multiple site involvement, tinea corporis with tinea cruris was the commonest type with 18 cases (35.3%), followed by tinea corporis with tinea cruris with tinea faciei with 5 cases (9.8%). The increased prevalence of multiple site involvement observed in our study may be due to associated systemic diseases such as diabetes mellitus and HIV/AIDS along with poor hygiene and delay in seeking treatment.

In the present study, tinea capitis was common in the age group of 0--10 years (65.7%) and among males (74.3%), which is also observed in other studies by Siddappa *et al*. and Kalla *et al*.\[[@ref15]\] This is because of the lack of fungistatic action of sebum in the scalp of prepubertal children. The lower frequency in females could be due to the custom of regular application of vegetable oil over the scalp, which has fungistatic properties.\[[@ref15]\] The higher frequency in males may be because they frequently visit saloons for their hair dressing compared with females, where they use contaminated razors and hence spreading infection from one child to another.

Tinea unguium was more common among the age group of 31--40 years (43.8%), and further females (56.2%) were more commonly affected compared with males (43.8%). This differs from studies by Kaur *et al*.\[[@ref16]\] and Veer *et al*.\[[@ref17]\] where males were more commonly affected. The higher occurrence of tinea unguium among females in the present study may be because females perform domestic chores and hands and feet remain wet for most of the day.

In the present study, 8% of patients had associated diabetes mellitus, 6.7% of patients had HIV infection and 3.3% of patients had asthma. In the study by Bindu *et al*., diabetes mellitus was seen in 10.6%, atopic diathesis in 10%, and HIV infection in 2% of patients. This variation can be due to regional difference in the incidence of various diseases.

In the present study, out of 150 clinically diagnosed cases total culture positivity was 40% (60 isolates). This was comparable with the studies by Karmakar *et al*., Bindu *et al*., and Singh *et al*.

In the present study, the most common culture isolate was *T. mentagrophytes* (48.3%), followed by *T. rubrum* (38.3%), *T. verrucosum* (8.3%), and *T. violaceum* (5%). This is in contrast to other studies by Siddappa *et al*. and Singh *et al*. where T. rubrum was the most common culture isolate. In a study done by Agarwal *et al*.,\[[@ref18]\] T. mentagrophytes was the most common isolate.

In the present study, isolation rate of *T. verrucosum*, a zoophilic species was higher compared with other studies. Out of 150 patients studied, 51 (34%) gave a history of contact with domestic animals, which explains this higher isolation rate. Domestic animals constitute an important reservoir of human ringworm epidemics.

In tinea corporis out of 20 culture isolates, *T. rubrum* was the most common isolate with 10 cases (50%) followed by *T. mentagrophytes* with 9 cases (45%) and *T. verrucosum* with 1 case (5%).

In the present study, the predominant isolate in tinea capitis was *T. verrucosum* with 2 cases (40%), followed by *T. rubrum*, *T. mentagrophytes*, and *T. violaceum* with 1 case each (20%). This differs from the study by Kalla *et al*. where *T. violaceum* was the predominant isolate. Belurkar *et al*. found *T. tonsurans* as the predominant isolate (57.1%) from tinea capitis. These differences may be due to regional variation in the prevalence of various dermatophyte species and affinity of certain species for particular anatomical sites.

In the present study, among mixed clinical types *T. mentagrophytes* (51.7%) was the predominant isolate followed by *T. rubrum* (34.5%), *T. violaceum*, and *T. verrucosum* (6.9% each). This differs from the study by Bindu *et al*.\[[@ref6]\] where *T. rubrum* was the predominant isolate (66.7%) from mixed clinical types, followed by *T. mentagrophytes* (26.7%) and *T. tonsurans* (6.7%). The higher isolation rate of *T. mentagrophytes* from mixed clinical types observed in this study may be due to changing trends in the prevalence of dermatophyte species in this part of Karnataka.

CONCLUSION {#sec1-5}
==========

In our study, fungi were demonstrated by direct microscopy and/or by culture in 90 cases (60%) out of 150 cases. Hence direct microscopy with or without culture is an important diagnostic tool in dermatophytosis.

The overall positivity by culture was 40%. *T. mentagrophytes* was the most common isolate obtained (48.3%) followed by *T. rubrum* (38.3%). Most Indian studies have reported *T. rubrum* as the predominant isolate from dermatophytosis. The present study reveals the changing trends in the prevalence of various dermatophyte species in this part of Karnataka.
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